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testine. The specific information which is provided is flawless and has particular ap-
plication for studies in the human fetus and neonate.
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Department ofPediatrics
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In the opening chapter ofthis volume, author Veljko Veljkovic notes that empirical
knowledge of carcinogenesis is far advanced of a theoretical understanding of this
process. He then proceeds to develop, from elementary physical characteristics, a
first approach toward examining compounds from their chemical structures and
predicting their modes of biological interactions. If the hypothesis presented is not
quite all the author claims, the book is exceptionally stimulating nonetheless, and
goes far in laying the groundwork for a much-needed sophisticated theoretical
model of carcinogenesis.
The theory is beautifully developed, starting from a purely physical analysis, then
delving into the biological implications. The author begins with the reasonable con-
tention that the biological reactivity of a given molecule is at least in part a function
of the electromagnetic field which surrounds it. Employing condensed matter
theory, he derives an approximation for the electron-ion interaction potential, which
characterizes the intermolecular activity a compound will exhibit. Using mono-
graphs from the International Agency for Research on Cancer as a source of infor-
mation on carcinogens, Veljkovic examined the strength of this potential for 316
compounds and found that the carcinogens in this group fell within a very narrow
range. More significantly, this potential is highly dependent on the average quasi-
valence number (AQVN), a parameter which can be calculated rather simply from
the chemical formula of a compound. The carcinogens were found to cluster within
a given range of AQVNs as well; the remainder of the book analyzes the biological
implications derived from a compound's AQVN. (It should be pointed out that ad-
vanced physical concepts are employed only in this initial chapter, and an under-
standing of the derivations is not at all required to evaluate and appreciate the rest
of the book.)
One weakness of this approach is that it does not take into account the influence
of structural isomerism; two compounds with the same chemical formula (and hence
identical AQVNs) may have vastly different biological properties. Furthermore,
averaging the electron cloud surrounding a molecule can lead to misleading results.
Amphipathic molecules, for example, owe their unique properties to separated
hydrophilic and hydrophobic regions; the AQVN would indicate intermediate
hydrophobicity, obscuring the significance of the molecule. The author also notes
that while carcinogens cluster within a given range, non-carcinogens show a rather
uniform distribution. Due to the source ofcompounds examined, most ofthe agents
(91%Wo) were indeed carcinogens; there were too few non-carcinogens to claim that
they showed no particular clustering. It appears that many biologically relevant
-ompounds, such as carbohydrates, vitamins, amino acids, and hormones have
AkQVNs within the critical interval. If carcinogenic substances are not enriched in
;his range, then the predictive value of the AQVN becomes minimal.If the AQVN has limited value for the broad determination of carcinogenicity, it
shows some remarkable patterns in much more specific areas. One interesting exam-
ple shows that agents which cause neurocarcinomas have AQVNs considerably re-
moved from compounds which cause other kinds oftumors. These neurocarcinogens,
which have various structures, all have quite similar AQVNs. Furthermore, one
group of chemotherapeutic agents, the alkylating cytostatics, have AQVNs in the
range of most carcinogens; these drugs have little efficacy against neural tumors.
Antimetabolic cytostatics, on the other hand, whose AQVNs generally cluster
around the same values as those of the neurocarcinogens, do show a therapeutic ef-
fect. Speculations on this interesting correlation are left to the reader.
Many other examples are provided from biological systems as diverse as phero-
mones, antibiotics, tranquilizers, and insecticides. The author repeatedly shows that
molecules with similar mechanisms of action, despite large structural differences,
have very close AQVNs. As the AQVN is an approximate measure of the elec-
tromagnetic field surrounding a molecule, this fact is quite satisfying from first prin-
ciples; the simplicity ofthe AQVN, however, makes one hesitant to accept its predic-
tive value.
The book is extremely well-written, and its brevity and fascinating nature make it
easy to read numerous times. Exactly how valid the AQVN is as a screening tool for
chemical carcinogens is unclear. Nevertheless, it seems that the AQVN does have
some use in analyzing the biological activity of compounds, and revealing fascinat-
ing correlations between molecules with vastly different structures. More important,
it is certainly a strong step toward developing a much-needed theoretical basis for
analyzing not only carcinogenesis, but biological processes in general.
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